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Relationship between high school antisocial behavior and the 
GABRA2 gene as moderated by peer deviance 
Sydney Levan1, Elizabeth Do, MPH2,3, Amy Adkins, Ph.D.3,4, Danielle Dick, Ph.D3,4 
 1Candidate for Bachelors of Science, VCU, 2Center for Clinical and Translational Research, VCU, 3 Virginia Institute for Psychiatric and Behavioral Genetics, VCU,  4Department of Psychiatry, VCU  
 Spit for Science: the VCU Student Survey (S4S) is a university-wide 
project that aims to understand how genetic and environmental 
factors come together to influence substance use and emotional 
health. We investigated the association between GABRA2 and high 
school antisocial behavior as well as the potential moderating 
influence of peer deviance. 1,474 undergraduate students from the 
2011 S4S cohort were genotyped at 8 SNPs in the GABRA2 gene and 
individual sum scores for both high school antisocial behavior and 
high school peers’ deviance were calculated. This study could 
strengthen known association findings between GABRA2 and related 
variables in the literature.   
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Background: 
²  Children carrying certain variants of the GABRA2 gene have 
significantly higher rates of externalizing behaviors, especially when 
parental monitoring is low1 
²  The effect that GABRA2 may have on adult alcohol dependence has 
been widely studied1  
²  It has been suggested that GABRA2 may influence antisocial behavior 
and behavior problems in addition to alcohol use outcomes2 
²  This is believed to be the first study that looks at GABRA2 variation, 
antisocial behavior, and alcohol use among college students 
transitioning through emerging adulthood 
Objectives: 
²  Evaluate single nucleotide polymorphisms (SNPs) in GABRA2 for 
association with high school antisocial behavior 
²  Test for moderation of the association between GABRA2 and 
antisocial behavior, as a function of peer deviance 
Hypotheses: 
²  GABRA2 will be associated with antisocial behavior  
²  Individuals who carry the high risk genotype and have more deviant 
peers will have a higher sum score for antisocial behavior 
A sum score was calculated for each individual based on their 
reported frequency of antisocial behavior in high school (Figure 
2). Linear regression analysis was performed using SPSS to 
investigate the relationship between genotype at these SNPs and 
an individual’s sum score. Covariates included gender, age, and 
ethnicity. Peer deviance was tested as a moderating variable 
using SPSS. A sum score was calculated for individuals based on 
their reported peer deviance in high school.  
                     Antisocial behavior measures:  
•  Ran away 
•  Skipped school 
•  Stole 
•  Used a weapon in a fight 
•  Robbed or mugged someone 
•  Started physical fights 
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Figure 2. High School Antisocial Behavior
Sum scores were calculated on a 0-15 scale and 
measured values ranged from 0-13. The mean sum 
score was 2.11 with a standard deviation of 2.16.  
 
50% of the sample had a sum score of 0 or 1 while the 
other 50% had a score of 2 or more. Only 2.4% of the 
sample had a sum score of 8 or higher.  
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Figure 3. Allele Frequencies of 
Genotyped SNPs
0	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  Alleles	  
1	  Minor	  Allele	  
2	  Minor	  Alleles	  
VIRGINIA INSTITUTE FOR PSYCHIATRIC 
AND BEHAVIORAL GENETICS 
SNP Position Beta value Significance 
rs3113346 46277176 0.002 0.934 
rs3822051 46256712 0.003 0.914 
rs2439209 46274771 -.005 0.865 
rs558111 46284925 -0.003 0.926 
rs17537359 46341106 0.014 0.633 
rs4695148 46345219 0.008 0.787 
rs116039536 46347931 0.017 0.563 
rs16859354 46385578 0.004 0.892 
Table 1. 
Associations between
GABRA2 SNPs and 
Antisocial Behavior
Peer deviance measures: 
•  Smoked cigarettes 
•  Drank alcohol 
•  Got drunk 
•  Had problems with alcohol 
•  Been in trouble with the law 
•  Stole or damaged property 
1Dick, D.M., Latendresse, S.J., Lansford, J.E., Budde, J.P., Goate, A., Dodge, K.A., Pettit, G.S., 
Bates, J.E. (2008).  Role of GABRA2 in Trajectories of Externalizing Behavior Across 
Development and Evidence of Moderation by Parental Monitoring. Arch Gen Psychiatry, 66 (6). 
 
2Dick, et al. (2006). The Role of GABRA2 in Risk for Conduct Disorder and Alcohol and Drug 
Dependence across Developmental Stages. Behavior Genetics, 36 (4),577-590. 
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Figure 4: Association between Genotype and 
High School Antisocial Behavior Differs by Sex

No significant association was found between our SNPs and high 
school antisocial behavior. Similarly, no significant findings were 
found for peer deviance as a moderating variable. We did find that 
the relationship between genotype and high school antisocial 
behavior differed by sex. 
 
Limitations: 
The sample size was modest, and although the variation in antisocial 
behavior and genotype was present, we did not have enough data to 
support statistically significant results. Significant results may not 
have been expected since we are gathering results on a transitional 
phase of the lifespan.  
 
Strengths: 
This may be the first study to look at the effects of GABRA2 on 
antisocial behavior and alcohol use in college-aged individuals 
transitioning to adulthood and further analyses are warranted. 
Figure 1. GABRA2 variation investigated in this study
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sample (n= 1,474) were genotyped at 8 SNPs 
in GABRA2 using the Affymetrix Axiom 
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